In this paper, we have discussed the symmetries of the energy-momentum tensor ( ) for the Linet-Tian metric. We have obtained different constraint equations on energy-momentum tensor ( ). If we solve these constraint equations, we obtain new exact solutions of Einstein field equations. We have solved matter symmetries (collineations) equations for the four main cases by taking one, two, three and four non-zero components of the energy-momentum tensor ( ). We have investigated the degenerate case i.e.
Introduction
In general theory of relativity, the gravitational field is described by the Einstein tensor which is contained in the curvature of space-time via Ricci tensor and Ricci scalar. As Ricci tensor enables us to understand the geometric structure of space-time, the energy-momentum tensor plays a significant role in understanding physical structure of spacetime. The gravitational field possesses the symmetries which are expressed in terms of Killing vector fields. The matter contained is represented by energy-momentum tensor. The space-time geometry is related to the matter contained through Einstein field equations [1] . The Einstein's field equations (EFEs) are given by ≡ − 
where are the components of the Einstein tensor, are Ricci tensor and of the matter (energy-momentum) tensor. Also, = is the Ricci scalar, and ⋀ = 0 for simplicity. The symmetries (collinetaions) play an important role in Einstein's field equations (1) of general relativity [2] [3] [4] [5] . These symmetries can be expressed = where A and are the geometric /physical fields , X is a vector field generating the symmetry and denotes Lie derivative operator along with vector field X.
A vector field X is an matter collineation for matter tensor if ℒ = 0 ⟺ , + , + , = 0.
(2) In last decades, some authors [6] [7] [8] [9] [10] [11] [12] [13] shows keen interest in study of matter symmetries (collineations). M. Sharif [14] [15] has studied the cylindrically symmetric static space-time and static space-time with maximal symmetric transverse spaces according to their matter collineation. M. Salti et al [16] have investigated matter collineation of BKS-type space-time.
In this paper, we have studied the matter symmetry properties of Linet-Tian metric with different constraint conditions on . In section 2.1, we have classified LinetTian metric with degenerate case i.e.
( ) = 0 by considering one, two and three non-zero components of . It is observed that, there are infinite numbers of matter symmetries (collineations) in degenerate case. In section 2.2, we have discussed the non-degenerate case i.e. det( ) ≠ 0 by considering four non-zero components of . In this case, there are finite number of matter symmetries. It is also shown that this space-time gives seven independent matter symmetries in which three are linearly independent Killing vectors and the remaining are dependent. Later, in section 3, we have discussed the obtained results. Lastly, conclusion is given in section 4.
Matter Symmetries (collineations) Equations
Consider Linet-Tian [17] [18] space-time is expressed as In the limit ∧→ 0, the metric reduces to the Levi-Civita metric for which = = . The non-zero components of Ricci-Tensor are
where prime denotes differentiation with respect to . 
Then using Einstein Field Equations (1), non-zero components of stress-energy tensor are
Now, using equation (2), we have MC equations
0 0 
Degenerate Matter Symmetries
In this section due to degeneracy of energy momentum tensor i.e.
( ) = 0 we have the following different possibilities a) for any , = 0, b) when only one ≠ 0, c) when two ≠ 0, d) when three ≠ 0.
Case (a):
This is trivial case. The MC equation (14)- (23) satisfied identically and thus every vector is matter collineations (symmetries) MC.
Case (b):
In this case, we have the following sub-cases,
For sub-case b-(i), using equations (14)- (23) Now, constraint equations for sub-case b-(iii) using equations (14)- (23) 
Case (c):
In this case, we have following possibilities i)
For sub-case c-(i), using equations (14)- (23), we have the following constraint equations 
Therefore, 0 = 0 , 2 = ( , ), 3 = ( , ). Now, using equations (64), (65) Therefore matter symmetries for 2 = 0 are given by = , = 0,1,2,3 i.e. Then matter symmetries for 2 ≠ 0 are Therefore equations (14)- (23) become Now, using equations (74), (75) and (76) Using equations (71)- (73) and (75) Then matter symmetries are given by
= , (7) = .
Discussion
In the classification of Linet-Tian space-time according to energy-momentum tensor, we find ten matter symmetries equations. We have solved these equations for degenerate case (section 2.1) where det( ) = 0 as well as for nondegenerate case (section 2.2) when det( ) = 0 1 2 3 ≠ 0. From these equations we obtain different constraint equations on energy-momentum tensor. 
Conclusion
In this paper, we have studied the symmetries of the energymomentum tensor ( ) for the Linet-Tian metric. We have 
Appendix A
The usual linearly independent Killing vectors for LinetTian metric are given by
= , 
